introduction
National joint registries help improve the quality of care in patients undergoing joint replacement surgery. [1] [2] [3] [4] [5] The Australian Orthopaedic Association (AOA) National Joint Replacement Registry (NJRR) was developed to record and monitor the outcomes of implanted joint prostheses. 6 It enables a comprehensive, unbiased way to determine failure rates of implants over a broad range of surgeries, and identify inferior implants. It also enables surgeons and hospitals to audit their joint replacement surgery. Surgeons can access the outcomes of specific implants and their own data before selecting prostheses, thereby improving quality of care. Registries provide information on patient demographics, statistics for individual surgeons, a record-keeping system on joint implants, and statistics for primary and revision procedures. These data are important in surveillance of implants. In February 2004, DePuy Australia recalled the Corail AMT stems, in which the laser marking/etching on the neck was prone to fracture. 7 At the end of 2009, DePuy Orthopaedics withdrew the Articular Surface Replacement (ASR) hip system from the Australian market. The AOA NJRR first published concerns regarding this implant in its 2006 annual report. In 2007, the ASR was identified as an outlier; its revision rate was more than twice that of other resurfacing prostheses. Following further input from the National joint registry of England and Wales, DePuy Orthopaedics recalled the implant in August 2010 worldwide. 8 According to the AOA NJRR, the 6-year cumulative revision rates were 13.6% for the ASR THA prosthesis and 11.1% for the ASR resurfacing prosthesis. 8 Nonetheless, 95% of patients undergoing hip arthroplasty still had a functioning joint 10 years after surgery. The revision rate has been falling. 8 In Australia, supplying data to the registry is voluntary; compliance from hospitals is almost 100% for joint replacement surgery. 5 Hospitals provide data on specific registry forms, which are completed at the time of surgery and submitted to the registry every month. The system is paper-based, and the person responsible for completion varies between hospitals. Data are validated using internal and external sources including the state health department. The registry and state health department records are validated using hospital medical records. In New South Wales, patients maintain the same medical record number independent of the treating hospital. Additional verification is sought from orthopaedic manufacturing and distributing companies supplying Australia. The initial notification rate can increase to almost 100% (from 93%) with these quality controls in place. 6 We assessed the completeness of registration and any discrepancies between the senior author's database and the AOA NJRR.
Materials and Methods
This study was approved by the Ethics Approval Board of the Sydney South West Area Health Service. The senior author used the Standardised Orthopaedic Cartilage Repair and Treatment Evaluation Software (Ortholink, Sydney, Australia) to record patient data and outcomes for auditing. Procedural records, intraoperative comments, radiographic and prosthetic details were entered after each procedure. The author's database was searched to identify all the patients. Revision was defined as removal or exchange of at least one component. 6 The name of each patient was forwarded to the AOA NJRR for matching and verification. The names of patients in the registry were kept confidential if the senior author did not perform the revision procedure. Data were cross-referenced on both databases to identify any patients not recorded on the initial search. Discrepancies were verified with paper records.
results
The AOA NJRR recorded 230 of the 231 primary THAs; all but one was matched with the senior author's database. Nine (3.9%) of them were revised by the same (n=7) or another (n=2) surgeon. Three (43%) of the 7 revision surgeries were not recorded on the AOA NJRR (Table) . One patient revised for a ceramic liner fracture was incorrectly recorded as 'wear acetabulum' in the AOA NJRR. This patient had a Pinnacle acetabulum and sustained a fracture of the Delta ceramic liner at 12 months after falling off a bike. The head and liner were revised.
discussion
Registries worldwide have various levels of compliance and registration completeness. 1 The British National Joint Registry identified approximately 3600 missing revision hip/knee replacements after a data quality audit. 9 Whether such discrepancies were due to non-compliance or incorrect procedures is unknown. In Sweden from 1986 to 1995, the completeness of registration for revision THA was 94%. 10 In Scotland, 20 surgeons registered 451 shoulder arthroplasties over 5 years, which accounted for at best 53% of all shoulder arthroplasties annually. The value of a joint registry depends on the accuracy and completeness of the data. 11 In the Danish Hip Arthroplasty Registry from 1995 to 2000, the completeness of registration was 94%, 81%, and 94% for primary, revision, and overall THA, respectively. 12 In the Norwegian Arthroplasty Registry from 1999 to 2002, the completeness of registration was 97% for primary and revision hip and knee replacements. 13 Such high registration completeness was due to the high level of motivation of the surgeons, a simple onepage form, the feedback to hospitals and surgeons, and the wide range of scientific papers published using information provided by the registry. Of 5134 primary and revision THA from a local hospital between 1987 and 2003, only 9 primary THA and 10 revision THA were missing from the Norwegian Arthroplasty Register.
14 This is attributed to the wellqualified and stable secretarial staff of the registry who would notify hospitals of any discrepancies. 14, 15 A penalty-or reward-based system may also be used to ensure compliance.
The AOA NJRR uses a paper-based system in which data are filled out at the time of surgery by the theatre staff, registrar, or consultant; the responsibility varies in different states and hospitals. In some states, the surgeon or registrar is responsible for completing or checking the form. In New South Wales, this usually falls to the circulating scout nurse. In the New Zealand Joint Registry, the operating theatre circulating nurse fills out the form, which is then checked and signed by the surgeon. 16 The 3 revision surgeries that were recorded on the senior author's database but not on the AOA NJRR may have been due to misplacement or incorrect entry on the registry forms. These forms were not completed, forwarded, or entered into the AOA NJRR. In addition, the actual forms could not be traced. By designating the registrar or surgeon to complete or check the registry form, the completeness of registration may be improved. Theatre orthopaedic nursing managers are usually responsible for forwarding the data to the AOA NJRR. Although they may not be present in each procedure, they may audit the procedures against the forms received. They are responsible for handling payments for the prosthesis and recording patient information. The AOA NJRR had tried an electronicbased data-collection system, but resulted in inferior accuracy and cost ineffectiveness. Forms may be lost in transit or data may be incorrectly entered onto the electronic system. 6 In the AOA NJRR, once a prosthesis is revised, data of further follow-up are not entered. If an implant undergoes 'minor revision' such as exchange of the head and liner, there are no follow-up data on further revision procedures.
This study was based only on the senior author's database and limited to a single femoral component. A larger, multicentre study is necessary. The joint registry may not be the 'gold standard' of the data; a surgeon's database may complement the national joint registry. A national joint registry can be used for quality improvement and research. Its success depends on the continual efforts of dedicated data collecting teams, statisticians, surgeons, and theatre staff. Frequent data auditing can ensure quality. The support of a national orthopaedic association and the public health system with regular feedback to surgeons can improve compliance. 
